Pythiosis has been defined as a disease characterized by local or systemic infection of a host by an organism in the class Oomycetes in the kingdom Pr~tista.'.~.~.** l4 In the horse, the typical lesion is a localized, subcutaneous granuloma that contains sequestered necrotic tissue referred to colloquially as "leeches" or "kunkers. 'r2-5. ' -I In addition to Pythium sp, fungi Conidiobolus coronatus and Basidiobolus haptosporus have been identified as causative organisms of the disease complex known as equine phycomy~osis.~.~-'. 'O-" Pythium sp is the name given recently to Hyphomyces destruens. The reclassification is based on growth characteristics and the organism is considered a protist, not a f~ngus.'.~.*.'~ Metastatic spread to a regional lymph node has been reported in a horse with chronic concomitant or previous skin lesions caused by Pythium sp.13 Infection has been reported in pulmonary tissue," however, the organism was not cultured.
A three-year-old quarter horse mare was presented because of a pruritic, proliferative, ulcerated alopecic lesion of 3% weeks duration on the left mid-lateral third metatarsus. The horse had a history of standing nearly submerged in a metal watering tank containing local well water. The lesion initially had been diagnosed as exuberant granulation tissue associated with habronemiasis, and had been treated topically with an organophosphate insecticide. The lesion, approximately 10 to 15 cm in diameter, was excised surgically. Numerous yellow necrotic sequestrated masses were found throughout the lesion. It was diagnosed grossly as pythiosis although no histologic examination was done. The wound healed, leaving a thickened area of dermal fibrosis.
The horse was examined one year later because of bilateral bloody nasal discharge of three months duration and coughing at exercise. The major physical abnormality was harsh respiratory sounds. Thoracic radiographs revealed a large amount of pleural fluid and consolidation of the antero-ventral lobes of the lung. Trans-trancheal aspirate cultures were positive only for B-hemolytic Streptococcus organism. Because of the poor prognosis for recovery, the horse was killed painlessly.
At necropsy, the major gross lesions were confined to the lungs. The pleural cavity contained 10 to 15 liters of clear, straw-colored fluid. The visceral and parietal pleura were covered with small (0.25 cm or smaller) fibrous tags. Visceral and parietal pleura were adhered in areas ranging from 1 mm to 6 cm in diameter. The pulmonary parenchyma contained numerous raised, very firm, irregular to smooth, white to pale-yellow masses measuring 1 to 20 cm in diameter ( fig. 1 ). The walls of these masses consisted of thick (1 to 2 cm) white fibrous capsules. On cut surface, the masses exuded thick opaque dark-red to pale-yellow fluid and contained sequestered yellow to tan branching concretions of various sizes (1 cm to 25 cm) and shapes which were firm but pliable and easily removed from the surrounding tissue.
Tissue for histology was fixed in buffered 10% formalin, embedded in paraffin, and sectioned at approximately 6 pm. Sections were stained with Gomori's methenamine silver method, periodic acidSchiff, Gridley's method, and hematoxylin and eosin (HE) to demonstrate fungi and associated lesions clearly. Lymph nodes and skin from the area of the excised lesion on the leg as well as pulmonary lymph nodes were treated similarly.
In the areas of less affected pulmonary parenchyma, the peribronchial and peribronchiolar tissues had eosinophilic infiltrates and increased numbers of fibrocytes and fibroblasts. No fungal hyphae were present in these areas. Tissue directly adjacent to necrotic areas had marked infiltrates of eosinophils, large amounts of collagen, and some lymphocytes, plasma cells, macrophages, and neutrophils. Around the necrotic sequestra were thick fibrous capsules consisting of collagen, fibrocytes, fibroblasts, and some mononuclear cells. These sequestra consisted of necrotic pulmonary parenchyma in which Pythium sp hyphae, occasional necrotic blood vessels, and bronchioles could be recognized. Sections of sequestra from the lungs contained numerous poorly to non-septate, irregularly branching hyphae (2.2 to 9.3 pm diameter & 1.6, mean 5.8 pm) which were morphologically consistent with those of Pythium sp ( fig. 2)3 .4.7 Conidiobolus sp and Basidiobolus sp organisms hyphae are septate, thin-walled, and of greater diameter (4 to 15 pm dimeter, mean 8 pm) than Pythium S P .~.~.~
The lymph nodes from all locations were mildly hypercellular with increased numbers of lymphocytes but no protistal organisms were present. The scar on the leg was characteristic of dermal granulation tissue; no organisms could be demonstrated in histologic sections.
Fragments of sequestered necrotic pulmonary tissue were placed on Sabouraud-dextrose agar, overlaid with a subinoculum of 1% penicillin and streptomycin, and cultured continuously at 25'C for three months in both primary and subcultures. White colonies of slow-growing organisms with cenocytic, branching hyphae characteristic of Pythium sp were cultured from the sequestered tissue?.** l4 No asexual sporulation was observed.
This case of pythiosis in a horse is unique in that the apparent primary site of infection is the lungs. Previous reports of Pythium sp, Conidiobolus sp, Basidiobolus sp, or other fungal organisms primarily associated with subcutaneous lesions in horses have not been reported as causing pulmonary disease. One other case of pulmonary involvement with hyphal organisms was noted briefly," but the organism was not cultured and the pulmonary lesions were not described. The histologic appearance of that affected lung was similar to this horse (author's observation of lung histology), but the hyphae appeared to be of smaller diameter (1.4 to 8.7 p m diameter f 2.1, mean 4.3 pm), and the pulmonary lesions were not as apparent grossly.
The gross and histologic appearance of the lesions of this case of pulmonary phycomycosis is very similar to those of typical cutaneous lesions. Both lesions have characteristic necrotic concretions that consist of sequestra of necrotic tiss~e.*-'.~-~~ Metastasis of the organism is possible, but rarely occurs"; when it does, it appears to be along lymphatics. In this horse, lymphatic metastasis could be ruled out or considered highly unlikely due to absence of rear limb lymph node or lymphatic involvement and healing of the supposed primary focus on the hind leg. The rear leg and lung probably were infected separately, either simultaneously or at different times. The proposed method of pulmonary infection is by inhalation of the organism in water and/or ingestion with subsequent aspiration of infective material. A second possible source is licking and swallowing with subsequent aspiration of infective material from the affected hind leg.
